74        VII. UNAVAILABLE ENERGY AND ENTROPY.
outside work would be done, and a corresponding quantity of heat would have to be supplied to the wire, reproducing the observed temperature changes caused by the current, and producing an increase of entropy. Both in this and the last case, Definition II still holds. In the class of systems here considered, if we suppose for greater generality that work is being irreversibly converted into heat in the interior, and at the same time heat is being received from without, and is also passing between the parts of the system, the change of entropy takes the form
where dQe is the heat received from without the system at the part
whose temperature is Tif dQi is the heat received from other parts
of the system, and dH the heat internally generated in the part itself.
Thus the change of entropy can only be expressed as a sum  of
differentials of the form -~ by assigning a second meaning to the term
"quantity of heat".
In equation (76) we notice that dH is from, the nature of the case essentially positive, since heat cannot be converted into work without some compensating transformation. Also the second term
C^Qi 2] I -=r- is positive as in the last article.    Hence it follows that
B
(77)                        2 Cd-^<Ss-Sji
y *
and for a closed cycle we hare .(78)
If we replace TI by Te   the   external  temperature  at the point from which the heat dQe was obtained we have, a fortiori
(79) (80)
Inequalities (77 — 80)   all  constitute, forms   or  modifications   of Clausius' Inequalities as applied to closed and unclosed transformations. to do work in expanding, but no work  is   done on the containing vessel, so that the energy all remains  in the  gas.    If the gas   expanded  against a piston  external work would  be   done,   and  heat  would  have  to   be supplied  to   maintain its  energy   constant.     Otherwise  it would be found that the temperature of the gas was lower than when it expanded, freely.   This heat would increase the entropy but Definition II would still hold.
